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Dielectric Properties of Silicon Quantum Dots
P.M. Fauchet, Univ. of Rochester DAAD190310267

Si quantum dots of precisely controlled sizes from ≥ 10 nm to < 2 nm are prepared by depositing a-
Si/SiO2 superlattices by rf magnetron sputtering followed by annealing to crystallize the a-Si layers.

We observe a very steep decrease of the dielectric constant or refractive index of the Si 
quantum dots for sizes below 4 nm. The decrease is much more pronounced than 
predicted by theory. Theory and experiments can be approximately reconciled only by 
assuming a 0.4 nm void space between the quantum dots, an assumption that is not 
supported by measurements performed on the film.

The precise size control is reflected in this measurement of the 
extinction coefficient of Si quantum dots. The results are obtained 
by spectroscopic ellipsometry

Experimental data (full circles) and quantum dot theory (crosses) for 
the dielectric constant of Si quantum dots. The full line and the open 
circles assume void between the dots and bulk dielectric constant and 
quantum dot theory, respectively
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